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BACKGROUND:  Recurrence  is the most  important  complication  of  abdominal  wall  reconstruction.  It is
possible  the repair  itself  is  intact,  but bulging  or expansion  of mesh  causes  recurrent  swelling’s  of  the
abdominal  wall.
CASE SUMMARY:  In this  report,  we  present  bulging  of  a polyester  mesh  due  to central  pore  expansion.
DISCUSSION:  Repetitive  stress  and  variations  in  intra-abdominal  pressure  can  change  tensile  strength  and
stretches mesh  materials.eywords:
bdominal wall reconstruction
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CONCLUSION: A  swelling  after  abdominal  wall  repair  can  be  caused  by bulging  of  the  mesh.  A progres-
sive  bulging  might  be the result  of  failure  of  the mesh  implant  due  to  elongation.  Mesh  characteristics
should  be considered  when  choosing  a feasible  and  suitable  mesh  for  abdominal  wall  reconstruction.
Clinical  distinction  between  recurrent  hernia  and  mesh  bulging  is  difﬁcult  but  therapeutically  irrelevant
in  symptomatic  patients.
©  2016  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CCaccess  article  under  t
. Introduction
Recurrence is the most important complication of abdominal
all reconstruction. In order to reduce recurrence rates meshes
re used as reinforcement of augmentation or bridging of large
bdominal wall defects. Numerous meshes are available world-
ide, differing in material, pore size, weight, tensile strength,
lasticity and biocompatibility. These characteristics inﬂuence the
isk of failure of repair. Swelling or bulge in the area of previ-
us abdominal wall reconstruction is suggestive for recurrence,
lthough not obligatory to be so [1,2]. It is possible that the repair
s still intact and bulging of the mesh causes swelling. Bulging can
e the result of an insufﬁcient surgical technique. The problem is
ore frequently seen after repair of large defects [1], especially
hen mesh are used to bridge the defects [1,3] and more fre-
uent after laparoscopic repair [2–4]. In this article we  present the
henomenon of symptomatic bulging due to failure of a polyester
esh.∗ Corresponding author at: ErasmusMC, Department of Surgery, Room H-822k,
O Box 2040, 3000 CA Rotterdam, The Netherlands.
E-mail addresses: e.deerenberg@erasmusmc.nl (E.B. Deerenberg),
.verhelst@erasmusmc.nl (J. Verhelst), s.e.r.hovius@erasmusmc.nl (S.E.R. Hovius),
.lange@erasmusmc.nl (J.F. Lange).
ttp://dx.doi.org/10.1016/j.ijscr.2016.09.051
210-2612/© 2016 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing 
reativecommons.org/licenses/by-nc-nd/4.0/). BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
2. Time-line
2004 necrotizing fasciitis
2005-2008 4-staged repair of abdominal wall with polyester
mesh
2012 symptomatic bulging of repair due to enlargement of the
mesh. Excision part of mesh.
2015 recurrent symptomatic bulging of the mesh. Excision
polyester mesh and replacement by polypropylene mesh
3. Case
A 43-year-old male was referred to the outpatient clinic with
severe bulging of the complete right hemi abdomen. One year
before he developed necrotizing fasciitis, extending from the right
knee to the right thoracic wall resulted in a resection of the right
abdominal wall. The patient was left with multiple scars from the
right upper leg to the right thorax consisting mainly skin grafts. The
abdominal wall consisted of skin grafts and peritoneum. The patient
experienced reduced quality of life and discomfort. A four-staged
repair over three years was  performed in order to reconstruct
the abdominal wall. Finally in 2008, the defect was closed in
with two (sutured together) collagen-coated polyester meshes of
20*30 cm (Parietex Composite®, Covidien, France). A coated mesh
was implanted since contact with the visceral organs was  inevitable
with the loss of abdominal wall and bridging position of the mesh.
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Fig. 1. Abdominal wall after four-staged repair with Parietex Composite® mesh and latissimus dorsi ﬂap (2008).
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fFig. 2. Increased bulging of the abdomin
he soft tissue defect was repaired at the sides of the hernia with
kin obtained by using multiple tissue expanders. The soft tissue
efect was covered with a free vascularized latissimus dorsi ﬂap
ith large full thickness skin graft (Fig. 1). Four years after the ﬁnalepair the patient returned to the outpatient department with pro-
ressive swelling of the right lower abdomen (Fig. 2). He suffered
rom abdominal pain and protrusion that interfered with his work.ll four years after reconstruction (2012).
A CT-scan was  performed, showing an intact repair, but enlarge-
ment of the mesh (Fig. 3). A surgical procedure was planned to
repair the bulging abdominal wall. During surgery the bulging was
found to be caused by expansion of an intact mesh. The elonga-
tion was caused by a striking central pore expansion from 1.5 to
2.5 mm (Fig. 4). Surgical excision of the central part of the mesh
was performed to tighten the mesh and reduce the bulging. 30
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Fig. 3. CT-scan of bulging mesh four years after reconstruction (2012).
Fig. 4. Pore size of explanted polyester mesh compared to original mesh (2102).
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MA)  Pore size (1.5 mm)  of original mesh (Parietex Composite , Covidien, France).
B)  Increased pore size (2.5 mm)  of explanted mesh (Parietex Composite® , Covidien,
rance).
onths later the patient developed swelling of the right abdominal
all again. The patient was planned for repair. During the proce-
ure the mesh was still in tact but there was ongoing expansion
f the mesh. The mesh has been removed and replaced by a 20*30
olypropylene collagen-coated mesh (Parietene Composite®, Covi-
ien, France) in bridging position. A heavy-weight proplyproylene
esh was implanted to provide the maximum tensile strength to
revent failure of the repair [5]. Follow-up of over 1 year did not
how any bulging.
. Discussion
In this case symptomatic bulging at the hernia repair site was
aused by elongations of the mesh due to pore enlargement. Each
esh used for hernia repair has certain features that determine the
echanical properties. During normal daily activities, mesh mate-
ial is exposed to stress subsequent to changes in intra-abdominal
ressure. The intra-abdominal pressure can raise up to 100 mmHg
uring coughing and can reach 250 mmHg  during vomiting or
umping [6,7]. When abdominal wall defects are repaired using a
ridging technique the material has to withstand the tensile stress
t the borders.
Normal daily activities require a tensile strength of 16 N/cm and
trenuous activities a maximum tensile strength 42–47 N/cm [5,8].
edium-weight and heavy-weight meshes made of polyester,PEN  ACCESS
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polypropylene or (expanded) polytetraﬂuoroethylene (ePTFE) pro-
vide the maximum tensile strength to prevent failure of the repair
[5]. In our patient polyester mesh was  a valid choice for the ﬁrst
repair with regard to the tensile strength. The elasticity of a mesh
should correspond to the elasticity of the abdominal wall to prevent
foreign body sensation or discomfort of stiffness. Biomechanical
studies have shown low stretch properties of meshes, only up to
3.5% during normal daily activities due to the very large diameter of
the ﬁlaments [5]. However, other biomechanical studies show that
repetitive stress can change the tensile strength and stretches mesh
materials [9]. These studies did not test the polyester meshes, but in
our case, elongation of polyester ﬁlaments is clearly demonstrated.
Bulging is an important adverse effect after abdominal wall
repair. Incidences of bulging vary from 1.6% to 17.4% [2–4]. Clin-
ical distinction between recurrence and bulging of mesh is difﬁcult
[1–3]. Differentiation is therapeutically irrelevant in symptomatic
patients, because for both conditions surgical repair is indicated.
Asymptomatic patients however do not require repair in the case
of mesh bulging, except for cosmetic reasons. Radiologic imaging
can be used to establish the right diagnosis. The use of CT-scans
to distinguish between bulging or recurrence can be challenging
because polypropylene meshes are visible lines with densities sim-
ilar to adjacent muscle and can better be identiﬁed with ultrasound
[10–12]. When performing surgical repair for symptomatic bulging
it is often not necessary to remove the implanted mesh when
incorporation is sufﬁcient. With open approach the mesh can be
partly excised to tighten the repair or the mesh can be removed
and replaced. In this case however, bulging was an ongoing pro-
cess, that ﬁnally resulted in mesh explantation and placement of a
new mesh. In asymptomatic patients a watchful waiting approach
seems justiﬁed [2].
5. Conclusion
A swelling after abdominal wall repair can be caused by bulging
of the mesh. A progressive bulging might be the result of failure
of the mesh implant due to elongation. The distinction between
a recurrence and bulging of the mesh remains difﬁcult even with
radiological examinations but is therapeutically irrelevant in symp-
tomatic patients.
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